of satellite, ground-based and balloon measurements allow updated estimates of trends in the vertical profile of ozone during 1980-96.
for northern hemisphere mid-latitudes where most ground-based measurements are made.
Combined trend estimates over these latitudes show statistically significant negative trends at all altitudes between 10 and 45 km, with two local maxima: -7.4 _+2.0%/decade at 40 km and-7.6 + 4.6%/decade at 15 km altitude. There is a strong seasonal variation in trends over northern mid-latitudes in the altitude range of 10-18 km. The profile trends are in quantitative agreement with independently measured trends in column ozone.
Ozone also absorbs and emits infrared radiation, and it is an effective greenhouse gas.
Changes in stratospheric ozone concentration strongly affect the temperature of the stratosphere itself, and also have a direct impact on the troposphere. Recent estimates suggest that up to 30% of the surface warming due to greenhouse gas increases since 1980 may have been offset by the cooling effects of ozone loss (6). In order to accurately assess and model the impacts of the recent decadal changes in ozone, knowledge of the vertical structure of the trends is crucial. Additionally, knowledge of the vertical distribution of trends is critical for attribution of causes for these trends; indeed, one of the largest uncertainties in determining the effect of anthropogenic chlorine on stratospheric ozone has been the magnitude of trends in the altitude region between 15 and 20 km. The ozone trends in Fig. 5 are expressed in terms of ozone density tendency, rather than percent tendency (as in Figs. 1-4) , in order to quantify contribution to the column ozone trends (note the very small ozone density trends near 40 km seen in Fig. 5, in spite of the relatively large percentage trends seen in Fig. 2 An overall ensemble estimate of the ozone trends over northern midlatitudes is shown in Fig. 7 . Results from all four measurement types are incorporated in the figure;
Sources of data
the uncertainties are based on combined statistical and instrumental drift uncertainties (21). Because of the large geographic variability in tropospheric trends (Fig. 3) 
